)) refutes the hypothesized hybrid origin of the eastern wolf (EW) based on genomic evidence against very recent hybridization. However, the analyses do not rule out the possibility of more ancient hybridization. Claims to have resolved the evolutionary origin of the EW are therefore inappropriate. Importantly, though, we plead that uncertainty about the ancient history of the taxon should not affect current conservation policy.
A recent study of North American canids by Rutledge et al. (Biol. Lett. 11, 20150303 (doi:10.1098/rsbl.2015.0303)) refutes the hypothesized hybrid origin of the eastern wolf (EW) based on genomic evidence against very recent hybridization. However, the analyses do not rule out the possibility of more ancient hybridization. Claims to have resolved the evolutionary origin of the EW are therefore inappropriate. Importantly, though, we plead that uncertainty about the ancient history of the taxon should not affect current conservation policy.
Rutledge et al. [1] claim to have resolved long-debated hybrid origins of North American wolf-like canids [2 -4] . Previous views differed especially with respect to the evolutionary origin of the eastern wolf (EW) and its relationship to the grey wolf (Canis lupus; GW) and the coyote (Canis latrans), reviewed in electronic supplementary material, table S1B, in [3] . Rutledge et al. condensed the competing hypotheses into (i) the three-species model, in which the EW (Canis lycaon) diverged from the coyote lineage [5] ; and (ii) the two-species model, which identifies the EW as a subspecies (C. lupus lycaon) that originated from hybridization between GW and western coyote.
Rutledge et al. evaluated the fit of 127 235 SNP genotypes in wolves and coyotes to the competing species models based on principal component analyses (PCA) of observed and simulated data. This led them to conclude that the PCA did not support EW as the product of GW Â western coyote hybridization [1] . Other tests were carried out but not considered informative because of sample size limitations (ALDER) and, for f3, because the results contradicted evidence from mtDNA and Y chromosomal markers as well as current patterns of assortative mating (detailed in supplementary of [1] ). Notably, a significant f3 value-a statistic explicitly designed to test for historic hybridizationindicated GW-western coyote admixture in the EW.
We criticize that the genomic simulations on which the conclusions were based were restricted to hybridization in the very recent past (one to four generations) and therefore did not adequately address the question of a hybrid origin of the EW. Evidence against extremely recent hybridization is important with regard to conservation decisions. The title and conclusions of the paper, however, do not distinguish between recent and past hybridization, but reject the possibility of a hybrid origin of the EW wholeheartedly. Ancient hybridization is discussed briefly in the electronic supplementary material, but considered unlikely. Yet, wolf colonization of mid-latitude North America in the Late Rancholabrean [6] and the simultaneous appearance of a small wolf in the fossil record in eastern North America [7] provide a plausible background for ancient wolf -coyote hybridization giving rise to a novel canid type. Even today, insemination of coyote with GW sperm can produce viable offspring [8] . In figure 1a , we show that a multi-locus SNP simulation of an ancient hybrid taxon in fact predicts the PCA plot observed by Rutledge et al., whereas simulated evolution under the three-species model gives rise to a clearly different pattern (figure 1b).
Rutledge et al. interpret the genetic distinctness of the EW in the PCA as support for the three-species model, which excludes a hybrid origin of the EW. However, there are numerous examples in which hybrids evolved into distinct taxa [10] . It appears that the two contrasting species models inappropriately link the question of genetic distinctness with the question of hybrid origin. Being a product of natural rather than anthropogenically induced processes, the EW clearly merits full protection in a conservation context. Whether hybridization played a role in the evolutionary history of the taxon is a question reserved to the interests of evolutionary biologists and should not influence conservation decisions. Contrary to claims by Rutledge et al., however, this question still remains unsettled. Figure 1 . PCA of simulated SNP genotypes. After divergence between taxa T1 and T2 at time t, T3 originated approximately at time t/3 either by (a) hybridization between T 1 and T 2 , or (b) divergence from T 1 . Ten multi-locus genotypes per taxon were simulated in MCcoal [9] to conduct centred, unscaled PCA (see the electronic supplementary material, S1, for methods). In (a), only PC1 separates T 1 and T 2 . The hybrid taxon T 3 is intermediary to its parent taxa along PC1 and distinct along PC2. This pattern very closely resembles the PC plot obtained from the observed coyote, GW and EW data in [1] . In contrast, under the three-species model, T 1 and T 2 are differentiated along both axes, and the closer relationship between T 1 and T 3 is reflected by separation along PC2 only.
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